CYP1A1-mediated mechanism for atherosclerosis induced by polycyclic aromatic hydrocarbons.
Polycyclic aromatic hydrocarbons (PAHs) have been known to induce atherosclerosis. It has been reported that the metabolic activation of PAHs by cytochrome P450 (CYP) is an important step for PAH-induced atherosclerosis. We recently reported that PAHs down-regulated the liver X receptor (LXR) alpha-regulated genes via aryl hydrocarbon receptor (AHR) as one of the causes responsible for atherosclerosis induced by PAHs. Thus, the aim of this study was to clarify the role of CYP1A1 in the suppression of LXR-mediated signal transductions by 3-methlychoranthrene (MC), one of the PAHs. We found that LXR-mediated transactivation was inhibited by the PAH, but not by halogenated aromatic hydrocarbon, which is scarcely metabolized by CYP1A1. The repression of LXR-mediated signal transductions by MC was restored by co-treatment of HepG2 cells with a CYP1A1 inhibitor, alpha-naphthoflavone, and by the transfection of short interference RNA for CYP1A1. Based on these lines of evidence, we propose that the metabolic activation of PAHs by CYP1A1, but not the activation of AHR by PAHs, is a direct mechanism for atherosclerosis via the suppression of LXR-mediated signal transductions.